Septic bursitis in children is rarely discussed in the medical literature. This review summarizes the clinical manifestations and management of 10 cases of septic bursitis involving patients aged !16 years. In every case in this series, acute trauma was the predisposing condition. Group A streptococci were frequently isolated from the infected bursa. Septic bursitis, an underappreciated infection in children, should be considered in the differential diagnosis of common childhood conditions. Septic bursitis is common among adults with well-described risk factors. Repetitive occupational trauma is the most frequent predisposing condition. Acute accidental or sports-related trauma can occasionally lead to an infected bursa. Descriptions of septic bursitis in the pediatric population are rare in the English medical literature. There has been only 1 large published series in the past 25 years that specifically addresses pediatric septic bursitis [1] and 2 reports of 3 cases in infants [2, 3] . We recently managed a case of septic bursitis in a 12-yearold boy and performed a search of medical records spanning 10 years in our hospital, identifying 9 additional cases in patients aged !18 years with the discharge diagnosis of septic bursitis. These cases are presented here for review of the pathogenesis, diagnosis, and management of septic bursitis in children (table 1) .
an orthopedic surgeon, who found no evidence of acute fracture but applied a cast to the ankle, for comfort. Several days later the heel pain recurred, accompanied by a low-grade fever. The following day he was reexamined by the surgeon, who performed a needle aspiration of the retrocalcaneal bursa, yielding 2 mL of purulent material. The boy was admitted to the hospital for exploratory surgery and debridement. Physical examination at the time of admission revealed a temperature of 39.2ЊC, with other vital signs normal. Height and weight were at the 90th percentile for age. The boy was lying prone, to avoid pressure on his left heel; with the exception of his heel, his physical examination was unremarkable. There was no pain with movement about the ankle joint in any direction. There was erythema between the left lateral malleolus and calcaneous, with associated warmth and significant point tenderness. Skin overlying the area of tenderness was intact except for the aspiration site. Surgical exploration localized the inflammatory process to the bursa, without any gross evidence for bony involvement. Gram stains of the needle aspirate and surgical specimens revealed gram-positive cocci in clusters, with culture ultimately yielding oxacillin-susceptible Staphylococcus aureus. Other laboratory values included a WBC count of 10,300 cells/mL in peripheral blood and an erythrocyte sedimentation rate of 53 mm/h. Xray of the foot was normal. Oxacillin was administered iv, with a gradual improvement in signs and symptoms. The boy was discharged after 4 days to complete his therapy at home. After 2 weeks of iv antibiotics, his cast was removed, and an X-ray was obtained. Because this film showed lucency in the apophysis near the area of infection, osteomyelitis could not be adequately ruled out, and iv antibiotics were continued for an additional 2 weeks. This iv therapy was followed by 7 days of oral clindamycin, with subsequent complete symptomatic resolution. Follow-up radiographs of the foot were again normal, thereby excluding the possibility of bone involvement.
The bursa develops as a way to reduce friction from repetitive trauma and motion. Bursae in superficial locations also have the greatest exposure to acute external trauma and consequent direct or hematogenous bacterial innoculation. Septic bursitis in adults most commonly involves the prepatellar bursa, which is subjected to the repetitive trauma associated with kneeling occupations such as carpet-laying, roofing, gardening, shelf stocking in supermarkets, custodial work, and plumbing [4] . In these adult cases, microtrauma with the direct introduction of skin flora is the presumed mechanism of bursal infection. The role of trauma as the initial insult in the development of septic bursitis is once again illustrated in the present series. We found that all of our cases of pediatric septic bursitis occurred after acute trauma, with or without skin abrasion, rather than after repetitive occupational trauma. This mimics the pediatric model of acute osteomyelitis, which is similarly associated with minor trauma and which is hematogenous in origin [5] . It is reasonable to speculate that this association between pediatric septic bursitis and acute trauma may reflect a predisposition to hematogenous seeding as well. Another striking feature of our series is the high number of infections caused by group A streptococci (GAS). This may be a consequence of higher GAS carriage rates among children or, alternatively, an association with acute trauma rather than the repetitive occupational trauma usually associated with most cases in adults. Interestingly, one case of GAS infection (case 10) occurred in a child with concurrent streptococcal pharyngitis. The general characteristics of the 10 patients in our series are outlined in table 1. The average patient age in our series was 11 years (range, 2-16 years). There were only 2 female patients. The prepatellar bursa was the most commonly affected location. Clinical and laboratory findings in our series (table 2) mirror those found by Paisley [1] . Erythema, swelling, and tenderness are nearly universal, and fever is usually present. Absence of pain with joint movement helps to differentiate bursitis from septic arthritis, although stretching and deformation of the skin can occasionally cause pain. The diagnostic test of choice is the Gram stain and culture of aspirated bursal fluid. Since bursitis may not always be infectious, close examination of aspirated fluid is critical. If the diagnosis is in question, cell count, glucose, and crystal analysis may be helpful. Ho and Tice [6] found that bursal fluid-to-serum glucose ratios of !50% are almost exclusively seen in septic cases. This ratio, in combination, with a bursal fluid leukocyte count and Gram stain, clearly differentiated nonseptic from septic bursitis in their series.
The differential diagnosis of septic bursitis includes simple traumatic injury with tendonitis or aseptic bursitis. Other considerations include gout, rheumatoid arthritis, Reiter's syndrome, psoriatic arthritis, and ankylosing spondylitis, which are uncommon conditions in childhood. Infected bursae may also be mistaken for other noninfectious childhood conditions, including Sever's disease, Osgood-Schlatter disease, juvenile rheumatoid arthritis, and sports-related trauma. Our series demonstrates the importance of differentiating bursitis from other soft-tissue infections, such as cellulitis, or from moreinvasive infections, such as a septic joint or osteomyelitis. Since reports of bursitis in children are uncommon, we recommend not only baseline but also follow-up X-rays be obtained to avoid incomplete treatment of bone infections. We would also recommend obtaining blood cultures prior to administering antibiotics, to exclude ongoing bacteremia associated with the bursal infection, which might necessitate a longer course of therapy.
For established cases of septic bursitis caused by susceptible gram-positive organisms, previous reports have recommended iv therapy until repeated bursal aspirates are sterilized. Ho and Su [7] found that, for cases of uncomplicated septic bursitis, oral therapy was curative when continued for ∼5 additional days after bursa sterilization. The usual time to bursa sterilization is 4 days if symptoms have been present for less than a week. This would in general lead to a typical 10-day course of antibiotics. Not only does repeated aspiration establish length of therapy, this approach also improves drainage and facilitates healing. Longer and more aggressive therapy may be required for patients who are immunocompromised, have had symptoms for 17 days, or have other underlying illnesses that may impair healing. Roschmann and Bell [8] found that bursitis in immunocompromised patients took, on average, 3 times longer to sterilize even when patients had symptoms for !1 week. In addition, Ho et al. [9] found that 4 of 5 patients with alcoholism or diabetes suffered clinical deterioration or lack of response while treated with an oral antibiotic. Raddatz et el. [10] found a 67% failure rate with oral therapy. These findings support the concept of initial parenteral therapy for individuals with underlying compromised immunity or structural abnormalities of the bursa. A similar approach may be required for infections caused by gram-negative, fungal, or other unusual pathogens.
In summary, septic bursitis is more common in the pediatric population than is suggested by the literature. An infected bursa should be considered in the differential diagnosis of many common pediatric musculoskeletal complaints. When signs and symptoms of an inflammatory process-such as fever, erythema, warmth, swelling, and tenderness-are present, aspiration of the bursa should be performed for microscopic fluid analysis and culture. When septic bursitis is diagnosed early and treated accordingly, the prognosis is excellent.
